An isolated signed dominating function(ISDF) of a graph G is a signed dominating function(SDF) f :
Introduction
Throughout this paper, we consider only finite, simple and undirected graphs. The set of vertices and edges of a graph G(p, q) will be denoted by V (G) and E(G) respectively, p = |V (G)| and q = |E(G)|. For graph theoretic terminology, we follow [7] .
For Various domination functions has been defined from the definition of dominating function by replacing the co-domain {0, 1} as one of the sets {−1, 0, 1}, {−1, +1} and etc. One of such example is signed dominating function [3, 4] .
In 1995, J.E.Dunbar et al. [4] defined signed dominating
The signed domination number, denoted by γ s (G), is the minimum weight of a signed dominating function on G [4] . The signed dominating function has been studied by several authors including [1, 2, 5, 6, 9, 11] .
A subset S of vertices of a graph G is a dominating set of G if every vertex in V (G) − S has a neighbor in S. The minimum cardinality of a dominating set of G is called the domination number and is denoted by γ(G).
In 2016, Hameed and Balamurugan [10] introduced the concept of isolate domination in graphs. A dominating set S of a graph G is said to be an isolate dominating set, if < S > has at least one isolated vertex [10] . An isolate dominating set S is said to be minimal if no proper subset of S is an isolate dominating set. The minimum and maximum cardinality of a minimal isolate dominating set of G are called the isolate domination number γ 0 (G) and the upper isolate domination number Γ 0 (G) respectively.
By using the definition of signed dominating function and isolate domination, we introduced the concept of isolated signed dominating function. An isolated signed dominating function (ISDF) of a graph G is a function f :
and for at least one vertex of w ∈ V (G), f (N[w]) = +1. The weight of f , denoted by w( f ) is the sum of the values f (v) for all v ∈ V (G). An isolated signed domination number of G, denoted by γ is (G), is the minimum weight of an ISDF of G.
In this paper, we study some properties of ISDF and we give isolated signed domination number of disconnected graphs, cycles and paths.
Main Results
Lemma 2.1. If a graph G admits ISDF, then γ s (G) ≤ γ is (G).
Proof.
Since every ISDF is a SDF, we have γ s (G) ≤ γ is (G).
Theorem 2.2. Let n ≥ 2 be an integer and let G be a disconnected graph with n components G 1 , G 2 , . . . , G n such that the first r(≥ 1) components G 1 , G 2 , . . . , G r admit ISDF. Then
Proof. With out loss of generality, we assume that
Let g be a minimum ISDF of G. Then there exists an integer j such that g| G j is a minimum ISDF of G j for some j 
Lemma 2. 6 . Let G be a graph of order n. Then
then v has at least two neighbor in V + . Therefore V + is a 2-dominating set for G and |V + | ≥ γ 2 (G). Since γ is (G) = |V + | − |V − | and n = |V + | + |V − |, then γ is (G) = 2|V + | − n and finally we have γ is (G) ≥ 2γ 2 (G) − n.
Theorem 2. 7 . For any graph G with maximum degree ∆ and minimum degree δ , we have γ is (G) ≥ 2+(δ −∆)n ∆+δ +2 .
Proof. Let f be a minimum isolated signed domination function of G. Then |V + | + |V − | = n and |V + | − |V − | = γ is (G).
We have
Theorem 2. 8 . For given integer k ≥ 1, there exists a graph G such that γ s (G) = γ is (G) = k.
otherwise .
From the above labeling it is easy to observe that f is SDF and w( f ) = k. Thus γ s (G) ≤ k. The graph G admits ISDF and γ is (G) = k (already proved in Theorem 2.18).
Theorem 2. 9 . Let G be a connected graph of order n ≥ 2 in which every vertex is a pendent vertex or stem(we call such graphs as category 1 graph). Then G does not admit ISDF. Proof. Since every vertex of G is a stem or pendent, the proof follows from Theorem 2.9. Thus w( f ) = n and so γ is (G) ≥ n. But always γ is (G) ≤ n and so γ is (G) = n. Proof. Let f be a minimum ISDF of G. Suppose f (u) = +1 for all u ∈ V (G), then γ is (G) = n. Suppose f (u) = −1 for some u ∈ V (G), then γ is (G) ≤ n − 2.
Lemma 2.15. Let G be a connected graph of order n ≥ 3 obtained from P n or C n by adding so many pendent vertices except one vertex of degree two(say u), then γ is (G) = n − 2.
Proof. Note that except the vertex u all the vertices are either pendent or stem. As discussed in the proof of Theorem 2.9, we must have f A Mob M n (n ≥ 1) is a tree which is obtained from P 4 , a path on 4 vertices by adding n pendant edges with one end of P 4 . Figure 2 : M n Lemma 2.17. Let G = M n be a connected graph of order n ≥ 1 which admits ISDF, then γ is (G) = n + 2.
Note that except the vertex v 3 all the vertices G are either pendent or stem. As discussed in the proof of Theorem 2.9, we must have f (u) = +1 for all u( = v 3 ) ∈ V (G) and for any ISDF f of G.
Lemma 2.18. Let n ≥ 3 be an integer. Then the cycle C n admits ISDF with ISDN (1) γ is (C n ) = k when n = 3k.
(2) γ is (C n ) = k + 1 when n = 3k + 1. From the above labeling it is easy to observe that f is ISDF. Also γ is (P 3k ) ≤ k + 2 and γ is (P 3k+1 ) ≥ k + 3. Case 3: suppose n = 3k + 2 for k ≥ 2. Then by Claim 1, we get f (a 1 ) = f (a 2 ) = f (a 3k+1 ) = f (a 3k+2 ) = +1 and by (1) , we get f (V (G)) ≥ k + 2. Define a function f :
From the above labeling it is easy to observe that f is ISDF. Also γ is (P 3k+2 ) ≤ k + 2.
